Binding differences of human and amphibian corticotropin-releasing factor type 1 (CRF(1)) receptors: identification of amino acids mediating high-affinity astressin binding and functional antagonism.
The corticotropin-releasing factor (CRF) type 1 receptors (CRF(1)) from human (hCRF(1)) and Xenopus (xCRF(1)) differ from one another by their agonist- and antagonist-binding preference. While the agonist-binding site of the xCRF(1) receptor has been mapped, the amino acids that mediate binding of the potent peptide antagonist astressin are unknown. By constructing receptor chimeras followed by site-directed mutagenesis, the astressin-binding site of the xCRF(1) receptor was located between residues 76 and 83. This region partially overlaps with the agonist-selective domain of the xCRF(1) receptor (residues 76-89). Mutagenesis of the amphibian residues Gln(76), Gly(81) and Val(83) to the human sequence (Arg(76)Asn(81)Gly(83)) generated a receptor mutant that bound astressin with even higher affinity than the native hCRF(1) receptor. An amino acid doublet (Glu(70)Tyr(71)) that is conserved in the xCRF(1) and hCRF(2(a)) receptor after incorporation into the hCRF(1) receptor sequence was found to facilitate antagonist binding up to 15-fold higher. In agreement with the binding data, astressin was a more potent functional antagonist at receptors expressing the Glu(70)Tyr(71) motif. These data show that the agonist- and antagonist-binding sites of the hCRF(1) receptor partially overlap and that two amino acids within the N terminus of the hCRF(1) receptor negatively influence binding and functional antagonism of astressin.